Moringa oleifera leaf was investigated for nutritional quality, presence of tannins and its activity using polyethyelene glycol (PEG) and in vitro study of protein degradation in the rumen. The antibiotic growth promoter (AGP), Monensin was used as an external control to compare with the degradation of Moringa leaves. The different forms of tannin content in Moringa leaves were very negligible. Total phenol, total tannin, condensed tannin and hydrolysable tannin contents of Moringa leaves were 3.92±0.42, 1.19±0.14, 0.57±0.06 and 0.07±0.02 mg/g, respectively. The in vitro gas production, organic matter digestibility (OMD%) and metabolizable energy (ME) content of Moringa leaves were 54.39 ml, 77.44% and 11.14 MJ/kgDM, respectively. There were no significant differences in gas production, in vitro OMD% and ME content in the presence of tannin binding agent PEG. These results indicated that the different forms of tannin present in Moringa leaves are not active tannins, therefore, feeding Moringa leaves are safe for the ruminant animals. The kinetic study of in vitro gas production with Moringa leaves and Monensin showed almost similar results and there was no significant difference among them but higher values were found in the control indicated that Moringa leaves have the ability to inhibit the breakdown of protein in the rumen as of Monensin. On the contrary, soluble protein concentration was increased 182% with the addition of Moringa leaves compared to control and the values were almost close (213%) with Monensin during the 12h incubation period. The pellet protein concentration was also increased (119%) with Moringa leaves and Monensin (115%) compared to control although there was no significant difference between them. Therefore, it can be concluded from the present findings that feeding Moringa leaves appeared to be an alternative source of protein and are safe for ruminant animals. Moringa leaves have been shown to alter favorably ruminal protein fermentation characteristics thus spare protein by a decreased breakdown/deamination of protein/amino acids that functions as of Monensin.
Introduction
The efficient utilization of dietary protein is a key issue of ruminant nutrition in intensive production systems. In the rumen, 70-80% of the protein is degraded via peptides and amino acids to ammonia and fatty acids (Barry and McNabb 1999) . To sustain productivity, especially high yielding dairy cows need further amount of bypass protein that can be hydrolysed and absorbed post-ruminally (Santos et al. 1998) . Thus, the proportion of by-pass protein constitutes one of the major factors of feed nitrogen value (Michelet-Doreau and Ould-Bah 1992) .
One of the impacts of ionophores, such as monensin, lasalocid, laidlomycin, salinomycin and narasin, common antibiotic growth promoter (AGP) in ruminant rations, has been shown to alter favorably ruminal fermentation characteristics and metabolism in the rumen (Newbold et al. 1988; Russell et al. 1991) , thus spare protein by a decreased de-amination of amino acids (Yang and Russel 1993) . AGP used for milk and meat production have already been criticized and banned by the European Union from 2006, as they may leave harmful residues in the food chain and promote the spreading of resistance genes (Hoffmann et al. 2003 
Materials and Methods
The study was conducted in the Department of Series of experiments were carried out to study the effect of tannins on rumen fermentation using hay and hay-starch as standard. In this study, sun dried leaf samples of Moringa leaves was used. The method, in principle, was based on the in vitro gas production technique described by Menke et al. (1979) and Menke and Steingass (1988) .
The organic matter digestibility (OMD %) and metabolizable energy (ME) content (MJ/kg DM)
were calculated from the gas volume (Gv) and crude protein value (CP %) using the following 
Results and Discussions
The total phenol (TP), total tannin (TT), condensed tannin (CT) and hydrolysable tannin (HT) contents of Moringa leaves are presented in Table 1 . The different forms of tannin in Moringa leaves were found to be negligible. Tannin 
Moringa oleifera leaves
The amount of gas produced up to 24h of incubation of Moringa leaves in vitro with and without PEG is presented in Table 2 . Addition of PEG tended to increase gas production by 2.5% and the value was not significant. Usually, the increase in gas production by the addition of PEG was achieved by inhibiting the action of tannin on digestion in the rumen and resulted in increased microbial fermentation (Makkar and Becker 1996) but in the present experiment, there was slight increase in gas production but not significant.
Higher the biological activity of tannins on rumen microbes, lower is the gas production (Makkar et al. 1995 , Mangan 1988 . So it is suggested from the gas production values that the tannins present in Moringa leaves are not active tannin and the addition of tannin-binding agent PEG can increase gas production as well as the utilization of tannin-rich foliages.
The amount of organic matter digestibility (OMD%) and metabolizable energy (ME) content with and without PEG are shown in Table 2 . There were no significant differences between the OMD% and ME content of Moringa leaves with and without PEG, although, the addition of PEG resulted in increase of OMD% and ME content by only 2% and 7.5%, respectively. The nutritive The amount of cumulative gas produced in Moringa leaves and Monensin as % of control during 12h of incubation is presented in Figure 1 .
The gas production in control was always higher than with Moringa leaves and Monensin. The in 
Figure 1. Cumulative in vitro gas production kinetics of Moringa leaves
The amount of soluble protein (SP) produced in 
